
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addrtss: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



RLING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. CONFIRMATION NO. 



10/805,942 



03/22/2004 



Isaac Kantorovich 



22879 7590 02/09/2006 

HEWLETT PACKARD COMPANY 

P O BOX 272400, 3404 E. HARMONY ROAD 
INTELLECTUAL PROPERTY ADMINISTRATION 
FORT COLLINS, CO 80527-2400 



2003103S9-! 



1037 



EXAMINER 



KRAMSKA YA, MARINA 



ART UNIT 



PAPER NUMBER 



2858 

DATE MAILED: 02/09/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 


Application No. 
10/805.942 


Applicant(s) 
KANTOROVICH ETAL. 


Examiner 
Marina Kramskaya 


Art Unit 
2858 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS. 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Any reply received by the Office later than three months after the mailing date of this communication, even If timely filed, may reduce any 
earned patent tenn adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communicatlon(s) filed on 23 November 2005 , 
2a)l3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) ^ Claim(s) 1-27 is/are pending in the application. 
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6) IEI Claim(s) 1, 10-13, 18-20 and 25-27 is/are rejected. 
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Application Papers 

9) 0 The specification is objected to by the Examiner. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d), 
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3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 



Claim Rejections • 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
forni the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication In this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 1 1-12, 13, 18-19, 20, & 25-27 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Osbum et al., US 6,472,899. 



As per Claim 1, Osbum discloses a method, comprising: 

• detemiining a worst-case impedance (minimum and maximum load line slopes of 
FIG. 3, are associated with the worst case voltages) of a power supply loop 
coupled to a power input (Power Supply, column 3, lines 7-8) of a die (Integrated 
circuit, IC 102); 

• detemiining a reference voltage (block 204 in FIG. 2) at the power input of the 
die associated with an average current generated at a power supply included in 
the power supply loop; 

• measuring a maximum change in a current (column 5, lines 22-28, see FIG. 3) at 
the power input of the die; and 
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• calculating an estimate of a worst-case voltage (column 4, lines 1-5) at the power 
input of the die based upon the worst-case impedance, the reference voltage, 
and the maximum change in the current. 

As per Claims 1 1 and 12, Osburn further discloses calculating an estimate of a 
maximum worst-case voltage (block 206) and a minimum worst-case voltage (block 
208). 

As per Claim 13, Osburn discloses a computer program embodied in a computer 
readable medium (column 12, line 64 - column 13, line 7), comprising: 

• code that determines a worst-case impedance (minimum and maximum load line 
slopes of FIG. 3, are associated with the worst case voltages) of a power supply 
loop coupled to a power input Power Supply, indicated as PS in FIG. 1) of a die 
(Integrated circuit, IC 102); and 

• code that calculates an estimate of the worst-case voltage (column 4, lines 1-5) 
at the power input of the die based upon a number of factors, including: 

o the worst-case impedance (minimum and maximum load line slopes of 

FIG. 3, are associated with the worst case voltages); 
o an estimated maximum change in a current at the power input of the die 

(column 5. lines 22-28, see FIG. 3); and 



Application/Control Number: 10/805,942 Page 4 

Art Unit: 2858 

o a reference voltage (block 204 In FIG. 2) at the power Input of the die, the 
reference voltage being associated with an average current generated at a 
power supply Included in the power supply loop. 



As per Claims 18 and 19, Osburn further discloses a code for calculating an 
estimate of a maximum worst-case voltage (block 206) and a minimum worst-case 
voltage (block 208). 



As per Claim 20, Osburn discloses a system (column 12, line 64 - column 13, line 
7) for detennination of a worst-case voltage, comprising: 

• a processor circuit having a processor and a memory (column 12, line 63); 

• a worst-case voltage (minimum and maximum load line slopes of FIG. 3, are 
associated with the worst case voltages)calculator stored in the memory and 
executable by the processor (column 12. line 63), the worst-case voltage 
calculator comprising: 

o logic that determines a worst-case Impedance (minimum and maximum 
load line slopes of FIG. 3, are associated with the worst case voltages) of 
a power supply loop coupled to a power input (Power Supply, Indicated as 
PS in FIG. 1) of a die(lntegrated circuit, IC 102); and 

o logic that calculates an estimate of the worst-case voltage (column 4, lines 
1-5) at the power input of the die based upon a number of factors, 
including: 
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■ the worst-case impedance (minimum and maximum load line 
slopes of FIG. 3, are associated with the worst case voltages); 

■ an estimated maximum change in a current (column 5, lines 22-28, 
see FIG. 3) at the power input of the die; and 

" a reference voltage (block 204 in FIG. 2) at the power input of the 
die, the reference voltage being associated with an average current 
generated at a power supply included in the power supply loop. 

As per Claims 25 and 26, Osburn further discloses logic for calculating an 
estimate of a maximum worst-case voltage (block 206) and a minimum worst-case 
voltage (block 208). 

As per Claim 27, Osburn discloses a system for determination of a worst-case 
voltage, comprising: 

• means for determining a worst-case impedance (minimum and maximum load 
line slopes of FIG. 3, are associated with the worst case voltages) of a power 
supply loop coupled to a power input (Power Supply, indicated as PS in FIG. 1) 
of a die (Integrated circuit, IC 102); and 

• means for calculating an estimate of the worst-case voltage (column 4, lines 1-5) 
at the power input of the die based upon a number of factors, including: 

o the worst-case impedance (minimum and maximum load line slopes of 
FIG. 3, are associated with the worst case voltages); 
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o an estimated maximum change in a cunrent (column 5, lines 22-28, see 

FIG. 3) at the power Input of the die; and 
o a reference voltage (block 204 in FIG. 2) at the power input of the die, the 

reference voltage being associated with an average current generated at a 

power supply Included In the power supply loop. 



Claim Rejections • 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Osburn, 
in view of SakaguchI, US 5,949,798. 

Osburn discloses a method of testing as applied to Claim 1 above. 
Osburn does not disclose the measurement of the maximum change in the 
current at the power Input of the die further comprising: 

• executing an aggressive process on the die; and 

• measuring and storing the current at the power Input of the die as a function of 
time. 

SakaguchI discloses the measurement of the maximum change in the current at 
the power Input of the die further comprising: 
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• executing an aggressive process on the die (test pattern: block 301 in FIG. 2); 
and 

• measuring and storing 6 the current at the power input of the die as a function of 
time (block 302, FIG. 2). 

Therefore, it would have been obvious to a person of ordinary skill in the art to 
execute an aggressive process in the die and measure and store the current, as taught 
by Sakaguchi, in the testing method of Osburn, in order to determine troubles in the 
integrated circuit or die. 

Allowable Subject Matter 

5. Claims 2-9, 14-17, & 21-24 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The prior art fails to teach a method and a system for detennining the worst case 
impedance on a die characterized in: 

measuring a voltage V(t) at the power input of the die while executing an 
alternating hot and cold process on the die, wherein the alternating hot and cold 
process generates a current at the power input of the die that approximates a periodic 
waveform; 

identifying a pre-transition voltage before a half-period of the voltage V(t), and a 
number of maximum voltages and a number of minimum voltages of a response of the 
voltage V(t) within the half-period of the voltage V(t); 
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determining a period of the alternating hot and cold process to be at least as 
great as X/f1 , where f1 is defined as a frequency of a right-most peak corresponding to 
a resonance in the power supply loop as depicted in a graph of the impedance of the 
power supply loop as a function of frequency, and X is specified so as to include the 
maximum voltages and the minimum voltages within the half-period of the voltage V(t), 
wherein the maximum and minimum voltages comprise all significant maximum 
voltages and all significant minimum voltages of the response of the voltage V(t); and 

calculating the worst-case impedance using the equation 

M 

Q _ i«0 



Response to Arguments 

6. Applicant's arguments filed 1 1/23/2005 have been fully considered but they are 
not persuasive. 

7. In response to applicant's arguments that Osburn et al., US 6,472,899, does not 
anticipate the subject matter of claim 1 , 3, 20, and 27, in particular the Osburn does not 
anticipate or even suggest the calculation of the worst case impedance or worst case 
voltage, the examiner respectfully disagrees with this argument. In particular in FIG. 3, 
Osburn details a current/voltage graph; the slope of which is the impedance at any 
given point. The reference voltage is determined in block 204 of FIG. 2. Measuring the 
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maximum change in current is detailed in column 5, lines 22-28; in particular the 
maximum change is detennined through key points in the graph such as 304 and 320. 
The worst case voltages are related to the maximum and minimum voltages permitted 
for the IC to function. Therefore, the worst case voltage determination is detailed in the 
first paragraph in column 4 (lines 1-8). These calculations are based in the worst case 
impedance (the slope), the reference voltages (from block 204, in FIG. 2), and the 
maximum change in current (also obtained from key points in graph of FIG. 3). 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988)and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case. Sakaguchi, US 
5,949,798, teaches executing an aggressive process on the die (test pattern: block 301 
in FIG. 2), and measuring and storing 6 the current at the power input of the die as a 
function of time (block 302, FIG. 2) in order to determine troubles in the integrated 
circuit or die. 
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Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth In 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Marina Kramskaya whose telephone number is 
(571)272-2146. The examiner can nomially be reached on M-F 7:00-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diane Lee can be reached on (571)272-2399. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Marina Kramskaya 
Examiner 




